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(54) Scroll type compressor 

(57) A scroll type compressor having a front hous- 
ing, a rear housing, an intermediate outer shell portion 
arranged between the front and rear housing to form an 
integral stationary scroll element having a stationary 
end plate and a stationary spiral member, a movable 
scroll element having a movable end plate and a mova- 
ble spiral element and being engaged with the station- 
ary scroll element to deTvie a plurality of compression 
cliambers shifting and reducing in volume to compress 
refrigerant gas, containing therein an oil component, in 
response to an orbiting motion of the movable scroll ele- 
ment, a suction port formed in the intermediate outer 
shell portion to directly introduce the refrigerant gas into 
the compression chambers, and a discharge chamber 
In which the refrigerant gas after compression is dis- 
charged from the compression chambers. The rear 
housing having an oil-separating chamber for separat- 
ing the oil component from the refrigerant gas after 
compression and an oil-storing chamber for storing 
therein the separated oil to be supplied to the interior of 



the front housing via an oil passage formed in the inter- 
mediate outer shell to cool and lubrk»te movable ele- 
ments and portions of the compressor. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Reld of The Invention 

[0001] The present invention relates to a scroll type 
compressor and particularly relates to a scroll type com- 
pressor suitable for being non-exclusively incorporated 
in a refrigerating system of a vehicle to be driven t>y a 
vehicle engine. 



2. Desaiption of the Related Art 

[0002] Generally, a conventional scroll type compres- 
sor includes a housing to which a stationary scroll ele- 
ment is attached so that a movable scroll element, 
accommodated in the housing, implements ort^iting 
motion with respect to the stationary scroll element. The 
stationary scroll element includes a stationary end plate 
and a stationary spiral meml^er, and the movaide scroll 
element includes a movable end plate and a movable 
spiral member. The stationary and movable scroll ele- 
ments are engaged with one another to form compres- 
sion chambers tiierebetween, and the compression 
chambers are shifted from an outer end of the station- 
ary scroll member toward a center thereof so as to 
reduce the respective volumes thereof during the ort:>it- 
ing motion of the movable scroll element with respect to 
the stationary scroll element Thus, a fluid to be com- 
pressed, such as refrigerant gas, is compressed in the 
volume-reduced compression chambers. The refriger- 
ant gas delivered from the scroll type compressor is cir- 
culated through the refrigerating system to return to the 
compressor 

[0003] In the conventional scroll type compressor as 
disclosed in Japanese Unexamined Patent Publication 
(Kbkai) Na 3-100389. the stationary scroll element is 
housed in a casing fbnming a part of the housing, and 
front and rear housings are attached to front and rear 
ends of tiie casing, respectively. Namely, the stationary 
scroll element is formed as an element separate from 
the casing, and has a stationary spiral element Ibrmed 
as a spirally extending projection projecting from an end 
face of a stationary end plate. Therefore, a gap neces- 
sarily appears between the stationary spiral element 
and the casing to form a suction chamber having a large 
volume. The compressor is further provided with a suc- 
tion port formed in ttie casing and an'anged to commu- 
nicate witfi the suction chamber. Thus, the refrigerant 
gas returning from the refrigerating system is intro- 
duced into the suction chamber via the suction port, and 
a large part of the refrigerant gas is sucked Into the 
compression chambers to be compressed therein while 
the respective compression chambers are shifted. How- 
ever, some part of the refrigerant gas is conducted into 
the front housing to cool and lubricate a bearing device 
rotatak)ly supporting the movatile scroll element and a 



self-rotation preventing unit for preventing a movable 
scroll element from implementing a self-rotation during 
its ort3iting motion wWch are housed in ttie front hous- 
ing. A further part of the refrigerant gas is conducted to 

5 a sGdabty engaging portion of the movatde and station- 
ary elements to cod and lut>ricate the engaging portion. 
The lubrication is achieved by a lubricating oil mist 
mixed with the refrigerant gas. The refrigerant gas after 
cooling and lubricating the above-mentioned device. 

10 unit and portion is eventually sucked into the compres- 
sion chambers to be compressed therein. 
[0004] Japanese Unexamined Patent Publication 
(Kokai) Na 7-133768 discloses a scroD type compres- 
sor of the type wherein a stationary scroll element has a 

15 shell portion thereof forming a part of an outer shell of 
the compressor Thus, the shell portion is provided with 
a stationary erxi plate and a stationary spiral member 
which is obtained by fbnming a spiral groove in the shell 
portion. The scroll type compressor of JP-A-7133768 

20 has a front housing attached to a front end of the shell 
portion, and the front housing is provided with a suction 
port formed therein to introduce refrigerant gas into the 
interior of tiie front housing. Therefore, tiie refrigerant 
gas in the interior of the front housing may be used for 

25 cooling and lubricating a bearing device for rotafably 
supporting a movable scroll element before it is sucked 
into compression chambers Ibrmed between the mova- 
ble and stationary scroll elements to be compressed 
therein. 

30 [0005] Nevertheless, in tiie above-described conven- 
tional scroll type compressors of JP-A-31 00389 and JP- 
A-7133768. the suction chamber permits the refrigerant 
gas to be esqDanded flierein. and the bearing device, the 
self-rotation preventing unit and other portions cooled 
35 and lubricated by tiie refrigerant apply heat to the refrig- 
erant gas before tiie refrigerant gas is sucked into the 
compression chambers. Therefore, the scroll type com- 
pressors cause a pressure loss of the refrigerant gas 
due to the expansion thereof, and accordingly, produce 
40 an inaease in tiie specif ic volume of the refrigerant gas 
before the gas is sucked into tiie compression cham- 
bers. Thus, the conventional scroll type compressors 
cannot meet a recent requirement for an enhancement 
of the compression performance. 
45 [0006] If the refrigerant gas containing therein lubri- 
cating oil mist for lubricating the bearing device and 
other movat)Ie portions of the compressor is directly 
compressed and delivered into tiie refrigerating system, 
a defect occurs in which the refrigerating performance 
so of tiie refrigerating system must be lowered due to exist- 
ence of the oil component in the refrigerant. Thus, in 
order to overcome such defect, Japanese Unexamined 
Patent Publication 0<bkai) No. 3-129273 discloses a 
scroll type compressor of the type wherein an oil-sepa- 
55 rating chamber for separating a lubricating oil compo- 
nent from the refrigerant gas after being compressed, 
and a oil-storing chamber for storing the separated oil 
therein are arranged in the housing. The oil-storing 



2 



3 EP0 899 460 A2 4 



chamber is arranged to receive the oil separated from 
the refrigerant gas in the oil-separating chamber. The 
oil -storing chamber fluidly communicates with movable 
portions of the compressor such as a bearing device for 
rotatably supporting a movable scroll element, a self- 5 
rotation preventing unit for preventing the movable scroll 
element from implementing a self-rotation during its 
orbiting motion, and an engaging portion of the station- 
ary and movable scroll elements via oil-supply pas- 
sages. Thus, lubricating oil can be supplied for 10 
lubricating tiie bearing device, the self-rotation prevent- 
ing unit, and the engaging portion of stationary and 
movable scroll elements. Further, since refrigerating 
gas from which the oil component is separated is deliv- 
ered to the refrigerating system, the aforementioned is 
defective reduction in the refrigerating performance of 
the refrigerating system does not occur. 
[0007] Nevertheless, the oil-supply passage which 
provides a fluid communication between the oil-storing 
chamber and the engaging portion of stationary and 20 
movable scroll elements must usually be very small, 
and accordingly, the oil-supply passage might be 
plugged by metallic powder, produced by abrasion of 
the stationary and movable scroll elements, having a 
smallest diameter of at most 50 micro-meters. The 2s 
abraded metallic powder adheres to a portion around 
an entrance of the oil-supply passage which opens 
toward the stationary spiral member of the stationary 
scroll element, and prevents the lubricating oil from 
being supplied to the engaging portion of the movable 30 
and stationary scroll elements or reduces the amount of 
the lubricating oil supplied to the engaging portion. 
Accordingly, a lack of lubrication occurs in the engaging 
portion of the movable and stationary scroll elements. 
Further, tiie metallic abrasion powder adhering to the 3s 
portion around the entrartce of the oil-supply passage 
might prevent the movable scroll element from irrple- 
menting a smooth orbiting motion thereof, and accoiti- 
ingly, a reliable operation of the scroll type compressor 
cannot be ensured. Particularly, when ttie operation of 40 
the scroll type compressor is started after a long 
stopped condition at a high temperature, the liquid- 
phase refrigerant is initially sucked into the compression 
chambers so as to cause liquid compression. As a 
result the movable scroll element collides against the 45 
stationary scroll element during the orbiting motion of 
the movable scroll element and accordingly, production 
of the abraded metallic powder is unfavorably increased 
to easily cause the above-mentioned problem. 

so 

SUMMARY OF THE INVENTION 

[0008] A principal object of the present invention is to 
provide a scroll type compressor by which the above- 
mentioned problems encountered by the conventioneil ss 
scroll type compressors can be solved and which Is 
capable of exhibiting a high compressing performance 
due to an ability of preventing the compressor from 



being over-heated, and of reducing the specific volume 
of the refrigerant gas being conpressed. 
[0009] Another object of the present invention is to 
provide a scroll type compressor provMed with self- 
cooling and self-lubricating abilities by which an incor- 
porated besving device and other movable portions 
thereof are cooled and lubricated to facilitate smooth 
and reliable operation of the compressor over a long 
operating life. 

[0010] A further object of the present invention is to 
provide a scroll type compressor capatile of delivering 
compressed refrigerant gas from which an oil compo- 
nent for cooling and lubrication has been separated and 
removed in advance, so that an external refrigerating 
system incorporating therein tiie scroll type compressor 
can exhibit an Increased refrigerating performance. 
[001 1 1 A still furtiier object of ttie present invention is 
to provide a scroll type compressor, using an oil -con- 
tained refrigerant accommodating therein an internal 
oil-processing means for separating an oil component 
from refrigerant gas before the delivery of tiie refrigerant 
from the compressor and oonstantiy supplying the sep- 
arated oil component into all movable elements and por- 
tions within the compressor for ooofing and lubrication. 
1001 2] In accordance with tiie present invention, there 
is provkled a scroll type compressor which corriprises: 

a housing assembly including a front housing, an 
intermediate outer shell portion, and a rear hous- 
ing; 

a stationary scroll element having a stationary end 
plate fixedly held by the housing assembly and a 
stationary spiral member integral with tiie station- 
ary end plate; 

a movable scroll element movably supported in tiie 
fiousing assembly by a bearing device held by tine 
front housing and having a movable end plate, and 
a movable spiral member integral with Uie movable 
plate end, the movable scroll element being 
arranged to be engaged with the stationary scroll 
element to form, between botii elements, compres- 
sion chambers for compressing a refrigerant gas, 
the compression chambers beuig spirally shifted, to 
reduce the volumes thereof, in response to an orbit- 
ing motion of the movable scroll element with 
respect to ttie stationary scroll element the com- 
pressed refrigerant being delivered from tiie com- 
pression chambers to an external refrigerating 
system via a discharge chamber formed in tfie rear 
housing; and, 

a drive shaft arranged to be rotatable about an axis 
of rotation thereof within the front housing of the 
housing assembly and to generate the orbiting 
motion of the movable scroll element with respect to 
the stationary scroll element, 
wherein the stationary end plate and the spiral 
member of tiie stationary scroll element are formed 
integrally with the intermediate outer shell portion of 
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the housing assembly, the stationary scroti element 
defining a spiral groove formed in the intermediate 
outer sheD portion to spirally extend from an outer 
end thereof toward an inner end thereof, the inter- 
mediate outer shell portion having a suction port 
formed therein to communicate with the outer end 
of the spiral groove to thereby permit the refrigerant 
gas to be introduced Into each of the compression 
chambers before each of the compression cham- 
bers is spirally shifted. 

[0O13] The above-described scroll type compressor 
includes the intermediate outer shell portion formed 
integrally with the stationary end plate and the station- 
ary spiral memljer. and is not provided with any conven- 
tional suction chamber formed as an internal cavity, 
except for a small recessed allowance used for retract- 
ing the intermediate shell portion from a molding die 
during the production thereof by a die casting method. 
Thus, the refrigerant gas introduced into the each of the 
compression chambers of the saoll type compressor 
via the suction port of the intermediate outer shell por- 
tion is not si^jected to volumetric escpansion within the 
interior of the compressor. Therefore, there does not 
occur any appreciable pressure loss of the refrigerant 
gas when the refrigerant gas is introduced into the com- 
pressor for compression, and accordingly, a reduction in 
the specKic volume of the refrigerant gas can be 
obtained by compressing the refrigerant gas in the com- 
pressfon chambers. 

[0014] Further, when the refrigerant gas returns from 
the external refrigerating system, the refrigerant gas is 
directly introduced into the compressor and sucked into 
each of the compression chambers via only the suction 
port formed in the intermediate outer shell portion. 
Thus, the introduced refrigerant gas can be prevented 
from being heated by heat produced by movable ele- 
ments and portions of the compressor such as a bear- 
ing device nvivably supporting the movable scroll 
element and engaging portions of the stationary and 
movable scroll elements. Therefore, over-heating of the 
refrigerant gas does not occur. Accordingly, a loss of 
pressure of the refrigerant gas can t>e further prevented, 
and a reduction in the specific volume of the refrigerant 
gas can be obtained by compressing the refrigerant 
gas. Therefore, the above-described scroll type com- 
pressor according to the present invention can satisfy 
an increasing requirement for a good and reliable conn- 
pressing performance. 

[001 5] Nevertheless, in the atx)ve-identified scroll type 
compressor, since the refrigerant gas coming from the 
^emal refrigerating system is directly introduced into 
the compression chambers via the suction port, the 
refrigerant gas is not conducted into a front housing of 
the housing assembly which is attached to the front end 
of the shell portion. Thus, the introduced refrigerant gas 
passing through the suction port is unable to cool and 
lubricate movable elements and portions such as a 



bearing device, for movably supporting the movable 
scroll element, and a self-rotation preventing unit for 
preventing the movable scroll from implementing a self- 
rotation during its ortxting motion. Further, the intro- 
5 duced refrigerant gas is also unable to cool and liisri- 
cate an engaging portion of the stationary and movable 
scroll elements. 

[DDI 6] In order to appropriately cool and lubricate the 
above-mentioned movable elements and portions, the 

10 scroll type compressor in accordance with the present 
Inventfon is further characterized in that the rear hous- 
ing is provided with an oil-separating chamber fbr sepa- 
rating an oil component contained in the compressed 
refrigerant gas therefrom when the compressed gas 

15 enters from the discharge chamber into the oil-separat- 
ing chamber via an entrance passage, and an oit-stor- 
ing chamber ftuidly communicating with the oil- 
separating chamber, and storing the separated oil com- 
ponent the oil-storing chamber communicating with an 

20 interior of the front housing via a fluid passage formed in 
the housing assembly. The fluid passage preferably 
includes a linear passage extending through the inter- 
mediate outer shell portion and having open ends 
fomied in front and rear opposite ends of the shell por- 

25 tion. Thus, ttie interior of the front housing is constantly 
supplied with the oil component from the oil-separating 
chamber of the rear housing via the oil passage. The 
bearing device and other movable elements and por- 
tions housed by the front housing, and an engaging por- 

30 tion of the stationary and movable scroti elements can 
be cooled and lubricated by the oil component suppGed 
into the front housing via the oil passage. Namely, ttie 
refrigerant gas is not used for cooling and lubricating the 
bearing device and the other nrK>vable elements and 

35 portions housed in the front housing, and the com- 
pressed refrigerant gas from which the oil component 
has been separated is delivered to the external refriger- 
ating system. Accordingly, ttie compressing pertbnn- 
ance of the scroll type compressor and the refrigerating 

4o performance of ttie external refrigerating system can be 
kept at a high level. 

[001 7] Preferably, the suction port of the intermediate 
outer shell portion is bored and arranged at a positioh 
acjacent to ttie outer end of tiie spiral groove of the sta- 

45 tionary scroll element to permit the refirigerant gas to be 
directly introduced into the compression chamt>ers. 
Thus, the suction port can be geometrically short 
enough to permit the suction port to have a snnall vol- 
ume thereof. Thus, all of the refrigerant gas introduced 

so through the suction port is immediately supplied into the 
compression chambers to k>e compressed. That is, no 
appreciable part of ttie introduced gas stays in the suc- 
tion port tsefore being supplied into the compressfon 
chambers. Therefore, the compressfon efficiency of ttie 

55 scroll type compressor can be kept high. Further, when 
the diameter of the suction port is adjustably and inten- 
tionally reduced or increases at the manufacturing 
stage of the compressor, the suction port can adjust an 
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amount off flow of the refrigerant gas passing there- 
through, so thsit suction effidenc/ of the refrigerant gas 
introduced into the conpressor may be adjusted. 
Accordingly, it Is possible for the scroll type compressor 
of the present invention to exhibit a balanced compres- 5 
sion performance suitable for both low and high rota- 
tional speed ranges. Namely, the scroll type compressor 
can exhibit an Increased compression performance in a 
low rotational speed range and a reduced compression 
performance In a high rotational speed range. There- 70 
fbre. the scroll type compressor of the present Invention 
permits a vehicle refrigerating system, in which the 
compressor is incorporated to be driven by a vehicle 
engine, to exhaDit a high refrigerating performance, on 
average, over the low through high rotational speed 75 
range of the vehida Further, a reduction in the drive 
power for driving the compressor can be achieved. 
[001 8] Preferably, the scroll type compressor is further 
provided with a filtering element for removing impurities 
contained in the oil component before the oil component 20 
is SLfiplied into the interior of the front housing. 
[0019] Preferably, the filtering element is held by at 
least two of the intermediate outer shell portion, the rear 
housing, and a gasket element arranged between the 
stationary scroll element Integral with the intermediate 25 
outer shell portion and the rear housing. 
[0020] Preferably, the filtering element is ananged 
between the oil-storing chamber and the fluid passage, 
so that the impurities are removed from the oil compo- 
nent by the filtering element b^re the oa component 30 
enters the fluid passage. 

[0021] Alternatively, the filtering element may be 
arranged between the oil-separating chamber and the 
oil-storing chamber, so that the impurities are removed 
from the oil component by the filtering element befbre as 
the oil component flows from the oil-separating cham- 
ber into the oil-storing chamber. When the oil-separat- 
ing chamber and the oil-storing chamber is fluidly 
connected by an oil outlet passage, the filtering element 
may be arranged in the oil outlet passage. 40 
[0022] Preferably, the oil outlet passage anranged 
between the oil-sepsuating chamber and the oil-storing 
chamber is formed to have a central axis thereof along 
which the oil component flows from the oil-separating 
chamber into the oil-storing chamber, which extends in 4S 
parallel with an upper level of the oil component stored 
within the oil-storing chamber. 

[0023] Further, when the oil-separating chamber is 
defined by a substantially columnar inner wall to have a 
substantially cylindrical cavity therein, the entrance pas- so 
sage between the discharge chamber and the oil-sepa- 
rating chamber preferably has a central axis thereof 
extending tangentially to the columnar inner wall off the 
oil-separating chamber, and the central axis of the oO 
outlet passage preferably extends to be tangential to the ss 
columnar Inner wall of the oil-separating chamber. 
[0024] Preferably, the entrance passage lies in a plane 
corresponding to, or located akxTve. a reference plane 



which extends parallel to the upper level of the oil com- 
ponent and permits the oil outlet passage to lie therein. 
Further, the oil-separating chamber in the shape off the 
columnar cavity has a central axis thereof which is 
inclined with respect to a reference line Lq vertical to the 
upper level of the oil coriiponent within the oil-storing 
chamber. 

[0025] Preferably, the entrance passage and the oil 
outlet passage are arranged to be In juxtaposition and 
parallel to one anotiier. 

[0026] Preferably, in use. the scroll type compressor is 
arranged so that the axis of rotation off the drive shafft 
extends in parallel with the upper level off the oil corrpo- 
nent stored in the oil-storing chamber. 
[0027] The scroll type compressor of the present 
invention may be provided with a buffer wall member for 
preventing the oil conponent discharging from tiie oil- 
separating chamber toward the oil-storing chamber 
through the oil outiet passage from directiy colliding 
against the upper level of the oil component stored in 
the oil-storing chamber. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] The above and other objects, features, and 
advantages of the present invention will be made more 
apparent from the ensuing description off preferred 
embodiments with reference to the accompanying 
drawings wherein: 

Fig. 1 is a side elevation of a scroll type compressor 
according to a fflrst embodiment off the present 
invention; 

Fig. 2 is a longitudinal cross-sectional view of the 
scroll type compressor off the fflrst embodiment off 
the present invention; 

Rg. 3 is an end view taken along the line Ill-Ill of 
Rg. 2, illusti^ating an anrangement of a fluid pas- 
sage for an oil component provided between an 
outer shell portion and a rear housing; 
Rg. 4 is a cross-sectional view taken along the line 
iV-IV of Rg. 1, illustrating compression chambers 
formed by stationary and movable scroll elements 
of the scroll type compressor off the first embodi- 
ment; 

Rg. 5 Is the same cross-sectional view as Fig. 4, 
illustrating a condition where the movable scroll ele- 
ment is rotated through 90^ ffiom a condition shown 
in Fig. 4; 

Rg. 6 is the same cross-sectional view as Rg. 4, 
illustrating a condition where the movable scroll ele- 
ment is rotated through 180" from the condition 
shown in Fig. 4; 

Rg. 7 is the same cross-sectional view as Fig. 4, 
illustrating a condition where the movable scroll ele- 
ment is rotated tiirough 270* from tfie condition 
shown in Fig. 4; 

Rg. 8 is a longitudinal cross-sectional view of the 
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scroll type coinpressor of a second embodiment of 
the present invention: 
Fig. 9 IS an end view taken along the line IX-IX of 
Fig. 8, illustrating an arrangement of a fluid pas- 
sage, for an oil component, provided between an s 
outer shell portion and a rear housing, and an 
arrangement of a filtering element; 
Fig. 10 is a partial enlarged view of a characterized 
portion of a scroll type compressor acoording to a 
third emkxxliment of the present invention; io 
Rg. 1 1 is a partial enlarged view of a characterized 
portion of a scroll type compressor according to a 
fourth embocfiment of the present invention; 
Fig. 12 is a longitudinal cross-sectional view, taken 
along the line D-D of Rg. 14. of a scroll type com- is 
pressor according to a fifth embodiment of the 
present invention; 

Fig. 13 is a cross-sectional view taken along the 
line B-B of Rg. 12, illustrating an end face of a sta- 
tionary scroll element incorporated in tiie compres- 20 
soroV Fig. 12; 

Fig. 14 is a rear view of the compressor of the fifth 
embodiment viewed from the arrow C of Fig. 12; 
Fig. 1 5 is a partial crass-sectional view taken along 
thellneE-Eof Fig. 14; 25 
Fig. 16 is a partial cross-sedional view taken along 
the line F-F of Rg. 14; 

Rg. 17 is an end view of a rear irousing, taken 
along the line A-A of Fig. 12; 

Fig. 1 8 is an end view of a gasket member incorpo- 30 
rated in the compressor of the fifth embodiment: 
Fig. 19 is a rear view of a scroll type compressor 
according to a sIxOi emtKxfiment of ttie present 
invention, similar to the view of Fig. 14; 
Fig. 20 is a longitudinal cross-sectional view of a 35 
scroll type compressor according to a seventh 
embodiment of the present invention; 
Fig. 21 is a longitudinal aoss-sectior»l view, corre- 
sponding to the view of Rg. 12, of a scroll type com- 
pressor according to an eighth embodiment of the 40 
presern invention; 

Fig. 22 is an end view, taken along the line G-Q, of 
a stationary scroll element incorporated in tiie com- 
pressor of Fig. 21; 

Fig. 23 is a longitudinal cross-sectional view, corre- 45 
spending to tiie view of Fig. 12. of a scroll type com- 
pressor modified from the compressor of Fig. 12; 
and, 

Rg. 24 is a partial cross-sectional view, corre- 
sponding to Rg. 15^ of a compressor modified from so 
the compressor of Rg. 21 . 

DESCRIPTION OF THE PREFERRED EIMBODI- 

MENTS 



55 



[0029] Throughout the description of tiie first through 
eighth embodiments and several modifications of the 
present invention illustrated in Rgs. 1 through 24, the 



same reference numerals designate like or identical ele- 
ments and parts. 

[0030] Refening to Rgs. 1 tiirough 7, particularly to 
Rgs. 1 and 2, the scroll type compressor of the first 
embodiment of the present invention includes an inter- 
mediate shell portion 1 having a front end to which a 
front housing 2 is fixed, via an O-ring. by a plurality of 
screw bolts 3. and a rear end to which a rear housing 4 
is f ixed, via a gasl<et member 33. by a plurality of saew 
bolts (not shown). 

[0031 ] The intermediate shell portion 1 fomns a middle 
part of an outer sheD of the compressor, and is int^nally 
provided with a spiral groove la recessed therein to spi- 
rally extend from an outer end to an inner end. Thus, the 
shell portion 1 has a stationary spiral member 1b in the 
shape of a spiral wall enclosing the spiral groove la, 
and a stationary end plate 1c from which the spiral 
member lb projects toward the front housing 2. The sta- 
tionary spiral member lb and tiie stationary end plate 
1c constitutes a stationary scroll element 10. 
[q032] As best shown in Rgs. 4 through 7, the inter- 
mediate shell portion 1 is provided with a suction port If 
bared tiierein at a position adjacent to an outer end of 
the spiral groove 1 a so that the suction port If is con- 
nectable to an evaporator (not shown) of an external 
refrigerating system via a suction service valve 31, and 
a suitable conduit means (not shown). Typically, when 
the scroll type compressor is incorporated in a vehicle 
refrigerating system, the delivery capacity of the com- 
pressor Is nominally designed to be 60 cc/rev.. and the 
inner diameter of tiie suction port 1f is set to be 9 
through 10 mm. Since the intermediate shell portion 1 is 
produced l>y a conventional die-casting method, the 
intermediate shell portion 1 is provided witti a groove- 
like allowance Id. formed at a position adjacent to the 
outer end of tfie spiral groove 1 a, which permits a core 
(not shown) to be eventually extracted from the shell 
portion 1 at the final stage of tfie die-casting process, 
[0033] As shown in Rg. 2, the front housing 2 houses 
therein a drive shaft 7 rotatable about an axis of rotation 
tiiereof witiiin the firont housing 2. The drive shaft 7 is 
supported a shaft sealing device 5 and a bearing 
device 6, and has an inner end in which a slide key 8 is 
integrally formed so as to rearwardly project and to have 
an eccerrtric relation with respect to the axis of rotatton 
of the drive shaft 7. A drive bushing 9 is mounted on the 
slide key 8 to be radially minutely shiftable. The drive 
bushing 9 is engaged with tiie movable scroll element 
1 2 via a bearing device 1 1 , and has a counter-weight 1 3 
fixed thereto. The movable saoll element 12 includes a 
movable end plate 12c mounted on the bearing device 
1 1 and a movable spiral member 12b in the shape d a 
projection spirally extending from an inner end to an 
outer end on tiie rear end face of tiie movable end plate 
12c. The movable scroll element 12 having tiie movable 
end plate 12c and the movable spiral element 12b is 
engaged with the stationary scroll element 10 having 
ttie stationary end plate 1c and the stationary spiral 
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member lb so as to form a plurafity of compression 
chambers P therebetween. 

[0034] The front housing 2 is provided with a plurality 
of pins 14 fixed thereto, and the movable end plate 12c 
of the movable scroll element 12 is provided with a plu- s 
rality of pins 15 fix&di thereto. The pins 14 and 15 are 
engaged in a plurality of retainer members 16 slidably 
fitted in seats recessed in an Inner end face of the front 
housing 2. and fomi a self-rotation preventing unit for 
preventing the movable scroll element 12 from rotating io 
about hs own axis. Plate-like shims (not shown) are 
arranged between the front end face of the movable end 
plate 1 2c and the respective retainer members 1 6 so as 
to adjust gaps therebetween and to permit a smooth 
motion of the movable scroll element 1 2 and ttte retainer is 
members 16. 

[0035] The stationary end plate 1c of the stationary 
scroll element 10 is provided with a discharge port 1e 
formed at a substantially central position of the station- 
ary end plate 1 c. The discharge port 1 e of the stationary 20 
end plate 1c is opened and closed by a discharge valve 
(not shown). An amount of opening of the discharge 
valve is limited by a curved retainer member 20 fixed to 
the stationary ervd plate 1c. 

[0036] The intermediate shell portion 1 and the rear 2s 
housing 4 cooperate to define a discharge chani>er 17 
and an oil-sforing chantber 18 (Figs. 2 and 3). The rear 
housing 4 further defines therein an oil-separating 
chamber 19 as sfiown in F\g. 2. 

[0037] The discharge chamber 1 7 is able to commu- 30 
nicate with each of the compression chambers P. via the 
discharge port 1 e, when each compression chamber p 
is shifted from an outermost position thereof to an inner- 
most position thereof where the compression of refrig- 
erant gas is conqsleted. The discharge chamber 17 ss 
communicates with the oil-separating chamber 19 via 
an entrance passage 4a through which the compressed 
refrigerant gas containing therein an oil component 
moves from the chamber 17 into the oil-separating 
chamber 1 9 In which a delivery service valve 32 having 40 
a delivery port 4b is arranged. Thus, the entrance pas- 
sage 4a, the oil-sepafating chamber 19 and the delivery 
service valve 32 constitute a built-in type oil-processing 
unit housed in the compressor and implementing oil 
separation using a centrifugal oil-separating prindpla 4S 
The delivery service valve 32 can be suitably connected 
to a condenser of the external refrigerating system. 
[0038] Tlie oil-separating chamber 19 has a bottom 
wall in which an oil outiet passage 4c in the shape of a 
through-bore is formed so as to provide a fluid commu- so 
nication between the oil-separating chamber 19 and the 
oil -storing chamber 18. 

[0039] The gasket 33 is provided with an oil-supply 
port 33a (Rg. 3) formed in a lower portion thereof so as 
to flutdly communicate with a part of the oil-storing ss 
chamber 18 which is arranged in the intermediate shell 
portion 1. The gasket 33 is also provided with an oil- 
supply port 33b formed in an upper portion thereof. The 



two oil-supply ports 33a and 33b are connected to one 
another by an oil supply passage 33c recessed in an 
end face of the gasket 33 which faces an inner end of 
tiie rear housing 4. As shown in Rgs. 2 and 4 tivough 7. 
ttie oil-supply port 33b communicates with an oil-supply 
passage 1h linearly axially extending tiirough the inter- 
mediate shell portion 1 and having an open front end 
opening into a slidably engaging portion of the station- 
ary spiral member lb and the movable end plate 12c. 
Namely, tiie oil-supply ports 33a and 33b. the oil supply 
passage 33c. and the oil-supply passage 1h constitute 
an oil-supply passageway means for supplying an oil 
component stored in the oil-storing chamber 18 into the 
interior of the engaging portion of tiie stationary and 
movak3le scroll elements 10 and 12 as described later. 
As shown in Rg. 3, the rear end face of tiie intermediate 
shell portion 1 is provided with a plurality of projecting 
pins 1g projecting reanwardly through tiie gasket 33, 
[0040] In the scroll type compressor of the first 
embodiment of Rgs. 1 tiirough 7. tiie drive shaft 7 is 
rotationally driven by a vehicle engine via a pulley and 
belt mechanism and a solenoid clutch (not shown). 
Thus, the slide key 8 is rotated togettier wifli tiie drive 
shaft 7 so as to drive the drive bushing 9. Therefore, the 
drive bushing 9 cooperates with the self-rotatton pre- 
venting unit 7 to drive the orbiting motion of the movable 
scroll element 12 along a predetermined orbiting path. 
Accordingly, each of the plurality of compression cham- 
bers P Is shifted from a spirally outer position toward a 
spirally inner position while gradually reducing tiie vol- 
ume thereof. 

[0041 ] As shown in Figs. 4 through 7, when the mov- 
able spiral member 12b of the movable scroll element 
12 forms a pair of compression chambers P at the outer 
end of the spiral groove la, the refrigerant gas having 
come firom the external evaporator is equally sucked 
into the respective compression chambers P after pass- 
ing through the suction port If. Only a part of tiie sucked 
refrigerant gas flows toward the bearing device 6 and 
tfie self-rotation preventing unit for a very short time 
before the pair of compression chambers P are closed 
by the movable end plate 12c of the movable scroll ele- 
ment 12, and tiie refrigerant gas cools the device 6 and 
tiie self-rotation preventing unit Namely, in tiie 
descn'bed scroll type compressor of the first embodi- 
ment, no appreciable volume of suction chamber, 
except for the fore-mentioned groove-like allowance Id. 
is formed and, accordingly, the refrigerant gas sucked 
into tiie compression chambers P via tiie suction port If 
is immediately subjected to compressing action by the 
stationary and movable scroll elements without causing 
an expansion of the gas in the interior of Uie compres- 
sor. Therefore, a loss of pressure of the refrigerant gas 
does not occur to reduce the specific volume of the 
refrigerant gas. 

[0042] Furtiier. since the refrigerant gas from the 
evaporator of the external refrigerating system is imme- 
diately sucked Into the compression chambers P via the 
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suction port 1f. the refrigerant gas is not subjected to 
heating by the bearing devices 6 and 1 1 before it is 
compressed. Thus, no excessive heating of the refriger- 
ant gas occurs within the connpressor. Ihis fact further 
contrbutes to preventing the refrigerant gas from losing 
pressure wHhin the compressor, and reduces the spe- 
cific volume of the refrigerant gas. Therefore, the scroll 
type conrtpressor of the first embodiment of the present 
invention can surely comply with a recent requirement 
for an increase in the compressing performance thereof. 
[00431 Further, in the descrbed scroll type compres- 
sor of the first enrbodiment, the suction port If is bored 
in the intermediate shell portion 1 al a position adjacent 
to the outer end of the spiral groove 1a and is a very 
short path. Thus, the suction port If can be a very small 
cavity to prevent the refrigerant gas from staying therein 
for any appreciable time, and accordingly, the conv 
pressing performance of the compressor is not reduced. 
[0044] Furthermore, it is possible to adjustably change 
the inner diameter of the suction port If at the stage of 
producing the intermediate shell portion 1. Therefore, 
for example, when the suction port 1f is adjusted to have 
a reduced inner diameter in comparison with the con- 
ventional scroll type compressor, the diameter-reduced 
suction port If can function as a throttling bore to 
reduce the amount of the refrigerant gas sucked into the 
compression chambers P. Accordingly, the suction effi- 
ciency of the refrigerant gas can be adjustably changed 
by adjustably reducing the inner diameter of the suction 
port 1 f. As a result, the scroD type compressor of the first 
embodiment can satisfy both an increase in the com- 
pressing perfbrmance thereof in a low speed range 
where the vehicle engine speed is from idling to approx- 
innately 1 ,500 R.RM. occurring in a traffic-jam mode and 
a cool-down mode of the vehicle engine, and a suppres- 
sion of the compressing performance thereof at a high 
speed range of the vehicle engine. Thus, the compress- 
ing performance of the scroll type compressor can be 
enhanced, on average, while achieving a curtailment of 
a drive power required for driving the compressor. 
[0045] The refrigerant gas corrpressed in the respec- 
tive compression chambers P during the shifting of the 
chambers P toward the center of the spiral curve of the 
stationary and movable scroll elements 10 and 12, is 
discheirged into the discharge chamber 17 via the dis- 
charge port 1e. and the discharge valve. The refrigerant 
gas in the discharge chamber 17 subsequently enters 
the oil-separating chamber 1 9 via the entrance passage 
4a and runs around the cylinder portion of the delivery 
service valve 32 so as to separate an oil mist compo- 
nent from the refrigerant gas by centrifugal force. The 
separated oil component is delivered into the oil^oring 
chamber 18 via the ofl outlet passage 4c and stored 
there. 

[0046] The refrigerant gas, after the separation of the 
oil component therefrom, moves from tiie oil-separating 
chamber 1 9 toward the condenser of the external refrig- 
erating system via the delivery port 4b of the delivery 



service valve 32. Thus, the external refrigerating system 
can be supplied with the compressed refrigerating gas 
from which the oil component is removed, and accord- 
ingly, the refrigerating perfbrmance of the refrigerating 
5 system can be surely increased. 

[0047] The oil component stored in the oil-storing 
chamber 18 is constantiy supplied into the sFiding por- 
tion of the stationary spiral member lb and the nrovable 
end plate 12c (see Fig. 2) via the oil supply port 33a, the 
10 oil supply passage 33c. the oO supply port 33b and the 
linear oil-supply passage 1h (see Rg. 3). The oil compo- 
nent supplied into the sibove-mentioned sliding portion 
is distritxjted to all portions of the sfiding portion of the 
stationary spiral member lb and the movable end plate 
IS 12c while the front end of the linear oil supply passage 
1h is closed by the movable end plate 12c of the mova- 
ble scroll element 12 due to tiie oriDiting motion of the 
movable scroll element 12 and gravity When the front 
end of the linear oil supply passage 1h is left open with- 
20 out being closed by tiie movable end plate 12c, the oil 
component supplied into the sliding portion of the sta- 
tionary spiral member lb and tine movable end plate 
12c is distributed to tiie bearing devices 6 and 1 1 , and 
the self -rotation preventing unit to satisfactorily cool and 
25 lubricate botii devices 6 and 11 and the self-rotation 
preventing unit It should be noted that since tiie cooling 
and lubrication of the movable elements and portions, 
i.e.. the sliding portion of the stationary spiral member 
1b and the movable end plate 12c, the bearing devices 
30 6, 1 1 and the self-rotation preventing unit are acNeved 
by the oil component after being separated from tiie 
refrigerant gas, the refrigerant gas per se is not heated 
by the movable elements and portions. Thus, the scroll 
type compressor of the first embodiment of the present 
35 Invention does not bring about a reduction in the com- 
pressing performance due to heating of tiie refrigerant 
gas. 

[0048] Further, in the scroll type compressor of tiie 
first embodiment, since Uie suction port If Is directly 

40 formed in tfie intermediate shell portion 1 which is Inte- 
gral with the stationary scroll element 10. the refrigerant 
gas can be direcUy sucked into the compression cham- 
bers P. Namely, the front housing 2 and the movable end 
plate 12c of the movable scroll element 12 do not need 

45 to be machined for forming a suction passage (through- 
bores or counter bores) to suck the refrigerant gas from 
tiie exterior of the compressor into the conrpression 
chambers P. Thus, casting dies for producing the front 
housing 2 and the movable scroll element 12 can be of 

so simple construction having a long operating life. This 
fact also contributes to elimination of debunring opera- 
tion to be applied to the cast products. As a result a 
reduction in the manufocturing cost of the compressor 
can be realized. 

55 [0049] Figures 8 and 9 illusb-ate a scroll type compres- 
sor accorcGng to a second embodiment of tiie present 
invention in which an improvement in the processing of 
oil component, the separation of oil component from 
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refrigerant gas. the storing of the oil corrponent after the 
separation, arKi the supply of the oil component after 
separation into the movable elements and portions of 
the compressor is achieved. 

[0050] It should be noted that since the compressing s 
mechanism of the scroll ^e compressor of the second 
embodiment is substantial!/ the same as that of the 
compressor of the first embodiment, the compressing 
operation performed by tiie scroll type compressor of 
the second embodiment can be understood as being io 
basically the same as that performed by the compressor 
of the first embodiment. Thus, a description of the char- 
acterized feature of the scroll type compressor of the 
second embodiment will be provided below. 
[0051] The scroll type compressor of the second is 
embodiment is provided with a filtering element 34 in 
the shape of a hollow cylinder with a meshed wall. The 
filtering element 34 is provided for removing impurities 
or a foreign substance such as abraded metallic powder 
from the oil component stored rn the oil-storing chamber 20 
18 before the oil component is supplied into the interior 
of the front housing 2. therefore, as best shown in Fig. 
8. the filtering element 34 is an-anged between a lower 
portion of the stationary end plate 1c of the stationary 
scroll element 10 and a lower portion of the gasket 33. 2S 
Further, as clearly shown in Fig. 9, the filtering element 
34 is arranged at a position in registration with the oil- 
supply port 33a formed In the lower portion of tfie gas- 
ket 33. Thus, even when a liquid compression occurs at 
the starting of operation of the scroll type compressor 30 
while generating minute metallic abraded powders (the 
impurities) due to a strong engagement of the stationary 
and movable scroll elements 10 and 12. the impurities 
contained in the oil component are renxjved from the oil 
component by the filtering element 34, so tiiat tfie f il- 3s 
tered oil component enters tiie oil-supply port 33a and 
is carried toward the interior of the front housing 2 via 
the oil-supply passage 33c. ttie upper oil-supply port 
33b, and flie linear oil-supply passage 1h. Therefore, 
the front end and the interior of the oil-supply passage 40 
1h are neither closed not plugged by the impurities. 
Thus, the oil component separated from the refrigerant 
gas can be constantly and stably supplied into the Inte- 
rior of the front housing 2 and the eliding portion of the 
stationary spiral member 1 b and the movable end plate 45 
12c. Furttier, the periphery of tiie front end of tfie oil- 
supply passage 1h can be kept dean wHhout any for- 
eign substance attaching tiiereto, and accordingly, the 
movable end plate 12c of tfie stationary scroll element 
1 2 can smoothly slide on the front end face of tfie inter- so 
mediate shell portion 1 during ttie oibiting motion 
thereof. Thus, a smooth and reliable compressing oper- 
ation can be performed by the cooperation of the sta- 
tionary and movable scroll elements 10 and 12. 
[0052] Furttier, since tiie filtering element 34 is ss 
arranged to be held between tiie intermediate shell por- 
tion 1 and the gasket member 33. the filtering element 
34 can be easily assembled into tiie compressor by 



Inserting it between tiie shell portion 1 and the gasket 
member 33 during the assembly of the compressor. 
Therefore, no substantial increase in ttie manufacturing 
cost of tiie scroll type compressor occurs due to an 
arrangement of ttie filtering element 34. 
[0053] When the meshed wall of the filtering element 
34 is clogged by tiie foreign substance, i.e.. ttie fine 
metallic abraded powder, during a long operation of the 
compressor, the oil component might not be supplied 
from the oil-storing chamber 18 into the oil-supply port 
33a. Thus, the oil component will not be supplied into 
ttie interior of the front housing 2. and ttie sliding portion 
of the stationary spiral member 1b and tiie movable end 
plate 12c. Therefore, ttie bearing devices 6 and 1 1 and 
tfie self-rotation preventing unit might lack lubrication. 
Nevertheless, when the filtering element 34 is clogged, 
the oil component stored in the oil-storing chamber 18 
overflows into the oil-separating chamber 19 via the oil 
outlet passage 4c, and is earned by the compressed 
refrigerant gas toward the external refrigerating system. 
Therefore, the refrigerating gas containing ttierein the 
oil component is returned from ttie refrigerating system 
to tiie suction port If of tfie scroll type compressor. 
Thus, at least tfie sliding portion of the stationary and 
movable scroll elements 10 and 12 can be lubricated by 
the oil-contained refrigerant gas so as to prevent tiie 
compressor from being quicMy damaged. 
[0054] Furttier. it is possible to periodically replace ttie 
fBtering element 34 with a different new filtering element 
34 by simply disassembling tiie rear housing 4 and tiie 
gasket 33 from the intermediate shell portion 1 in order 
to prevent an occurrence of the clogging of the fStering 
element 34. 

[0055] Refening to Rg. 10 illustrating a novel feature 
of a saoll type compressor according to a third embod- 
iment of the present, a plate-like filtering element 35 is 
disposed in the oil-separating chamber 19 of the rear 
housing 4. Namely, the plate-like filtering element 35 is 
an-anged in a bottom region in the oil-separating cham- 
ber 19. and is positioned above the oil outlet passage 
4c. The remaining construction of tiie scroll type com- 
pressor of the third embodiment may be understood.as 
being the same as tiiose of the compressors of the first 
and second embodiments. 

[0056] In the scroll type compressor of ttie third 
embodiment, the filtering element 35 can be assembled 
into the compressor by simply setting it in the bottom 
portion of the oil-separating chamber 19 at the position 
above the oil outlet passage 4c. Therefore, an increase 
in the manufacturing cost of the compressor does not 
occur due to an arrangement of ttie filtering element 35. 
Furtiier. when tiie plate-fike filtering element 35 is 
clogged by a foreign substance such as a fine metallic 
abraded powder generated by tiie sliding of tiie station- 
ary and movable scroll elements 10 and 1 2, tfie oil com- 
ponent separated from the conpressed refrigerant gas 
cannot be sufficiently supplied into the interior of tfie 
front housing 2, and the sliding portion of ttie stationary 



9 



17 



EP0 899 4eOA2 



18 



and movable scroll element 10 and 12 cannot be suffi- 
ciently lubricated. Nevertheless, when the dogging of 
the ffiftering element 35 occurs, the oil component sepa- 
rated from the refrigerant gas will be retained within the 
oil-separating chamber 1 9, and accordingly, the oil com- 
ponent is gradually carried by the compr^ed refriger- 
ant gas toward the external refrigerating system. Thus, 
the refrigerant gas containing therein the oil component 
is returned into the suction port If of the compressor 
from the external refrigerating system, and lubricates 
the sliding portion of the stationary and movable scroll 
elements 10 and 12. Therefore, the compressor is not 
quickly damaged due to lack of lubrication. Further, as 
required, the filtering element 35 can be replaced with a 
new filtering element 35 l>y removing the filtering ele- 
ment 35 after the disassembling of the delivery service 
valve 32 from the rear housing 4. Thus, the scroll type 
compressor of the third embodiment can have a long 
operating life owing to the constant and stable lubrica- 
tion of the sliding portion of the stationary and movable 
scroll elements 10 and 12. 

[00571 Refenring to Fig. 1 1 Illustrating a novel future 
of a scroll type compressor according to a fourth 
embodiment of the present invention, the compressor is 
provided with a filtering element 36 for renwing impuri- 
ties from the oil component separated from the refriger- 
ant gas. It should be noted that the remaining 
construction of the compressor of the fourth emt>odi- 
ment is identical with that of the compressor of the sec- 
ond embodiment shown In Figs. 8 and 9. 
[0058] The filtering element 36 has a hollow cylinder 
with meshed wall, and is held between the stationary 
end plate 1c of the stationary scroll element 10 and the 
real housing at a position adjacent to an oil outlet pas- 
sage 4c formed in the wall of the oil-separating chamber 
19. Further, the filtering element 36 is ananged at an 
upper portion of the oil-storing chamber 18. Thus, the 
filtering element 36 can be easily assembled into the 
compressor when the intermediate shell portion 1 and 
the rear housing 4 are assembled together during the 
manufecturing of the scroll type compressor. Thus, no 
appreciable increase in the manufacturing cost of the 
scroll type compressor occurs. 
[0059] When the filtering element 36 is clogged by the 
impurities contained in the oil component in the oil-sep- 
arating chamber 19. and when the dl component is pre- 
vented from entering the oil-storing chamber 18 during 
the operating of the compressor, the oil component will 
be retained in the oil-separating chamber 19. and grad- 
ually carried by the refirigerant gas which is delivered 
f rom-the defivery port 4b toward the external refrigerat- 
ing system. Thus, the refrigerant gas containing therein 
the oil component is drculated through the refrigerating 
system, and accordingly, the sliding portion of the sta- 
tionary and movable scroll elements 10 and 12 of the 
compressor can be eventually lubricated by the oil-con- 
tained refrigerant gas when the oil-contained refrigerant 
gas is returned from the refrigerating system into the 



compressor via the sudion port If. Ck>nsequently, the 
scroll type compressor can be prevented from being 
quickly damaged due to the lack of lubrication caused 
by the dogging of the filtering element 36. That is. the 
5 scroll ^e compressor of the present invention can con- 
tinue its compressing operation even if the compressor 
runs short of a direct supply of the cooling and lubricat- 
ing oil corrponent. 

[0060] Figures 12 through 18 illustrate a scroll type 
10 compressor of a fifth embodiment of the present inven- 
tion in which a further improvement in the processing of 
an oil component, i.e., the separating of an oil compo- 
nent from refrigerant gas, the storing of the oil compo- 
nent after separation, and the supplying of the oil 
IS component to the movable elements and portions of the 
compressor, is achieved. 

[0061] As shown in Fig. 12. a scroll type compressor 
100 of the fifth embodiment tndudes a front housing 
101, a refrigerant compressing unit 110 having a sta- 
20 tionary scrdl element 1 1 1 and a movable saoll element 
112, and a rear housing 103. Tlie front housing 101 is 
fixed to a front end of the refrigerant compressing unit 
1 10 via a sutable sealing element, and the rear housing 
1 03 is fixed to a rear end of the refrigerant compressmg 
25 unit 110 via a suitable gasket (not shown In Fig. 12). The 
stationary scroll element 111 forms a part of an outer 
shell of the compressor 100. and is provided with a sta- 
tionary end plate 111a and a spiral member projecting 
frontward from the stationary end plate 111a- 
30 [0062] The movable scroll element 112 is movably 
held between the front housing 101 and the stationary 
scroD element 1 1 1 to implement an orbiting motion with 
respect to the statk)nary scroll element 111. The mova- 
ble element 1 12 is provided with a movatile end plate 
35 and a movable spiral member engaged with the station- 
ary spiral member of the stationary scroll element 111. 
[0063] A drive shaft 102 is rotatably supported by the 
front housing 101. via a bearing device so as to rotate 
about its own axis of rotation. Similariy to the scroll com- 
40 pressor of the first embodiment the rotation of the drive 
shaft 102 causes the orbiting motion of the movable 
scroD element 112 with respect to the stationary scroll 
element 111. via a slide key, a bushing, and anther 
bearing devtee which are mounted on an inner end of 
4S thedrive shaft 102. 

[0064] As will be understood from Fig. 12. the scroll 
type compressor of the fifth embodiment is provided 
with a self-rotation preventing unit similar to that of the 
first embodiment (Fig. 2). The orbiting motion of the 
so movable scroll element 1 1 2 with resped to the station- 
ary scroll element 111 causes shifting of compression 
chambers Vc defined by both elements 111 and 112 
from a spirally outer end where the respective compres- 
sion chambers Vc introduce refrigerant gas therein 
55 toward a spirally inner end where the compression 
chambers Vc discharge therefrom the refrigersmt gas 
after compression. Namely, the respedive compression 
chambers Vc reduce the volumes thereof during the 
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shifting thereof from the outer .end to the inner end so as 
to compress the introduced refrigerant gas. The scroll 
type compressor 100 is preferably incorporated in a 
vehicle refrigerating system, and is driven by a vehicle 
engine via a pulley mechanism (not shown) incorporat- s 
ing therein a solenoid clutch. 

[0065] The rear housing 1 03 attached to the rear end 
of the stationary scroll element 1 1 1 is provided, therein, 
with a part off a discharge chamber 1 22a which receives 
the compressed refrigerant gas discharged from the io 
compression chambers Vc via a discharge port 113 
(Fig. 13). an oil-separating chamber 121 which func- 
tions to separate oil component from the compressed 
refrigerant gas, and an oil-storing chamber 130 storing 
therein the separated oil component supplied from the is 
oil-separating chamber 121. The oil-separating cham- 
ber 121 is formed as a columnar cavity enclosed by a 
cylindrical inner wall 121a in which an entrance pas- 
sage 122 for permitting entrance of the refrigerant (the 
refrigerant gas + the oil component) therein from the 20 
discharge chan*er 122a as shown by an arrow of 
Rg. 12, and an oil outlet passage 123 permitting deliv- 
ery of the oil component shown by an arrow from the 
oil-separating chamber 121 into the oil-storing chamber 
130 are formed. Thus, the oil-separating chamber 121 25 
should be arranged above the oil-storing chamber 130 
in the rear housbig 103. 

[0066] As shown in Fig. 14. the columnar oil-separat- 
ing chamber 121 has a longitudinal central axis 
arranged to be in alignment with a reference line Lq so 
extending perpendicularly to a liquid level "OL" of the oil 
component stored in the oil-storing chamber 130. The 
enfrance passage 122 is arranged to be positioned 
above the oil outlet passage 123, and the two entrance 
and oil outlet passages 122 and 123 are formed to as 
extend tangentially to the cylindrical inner wall 121a of 
the oil-separating chamber 121, and are provided with 
respective open ends opening toward the stationary 
enti plate 1 1 la of the stationary scroll element 1 1 1 in an 
identical direction, as shown in Figs. 15 and 16. There- 40 
fore, the entrance and oil outlet passages 122 and 123 
are arranged to lie in separate planes which are parallel 
with the liquid level "OL" (lying in a horizontal plane) of 
the oil component stored in the oil-storing chamber 130, 
respectively, 45 
[0067] In use. the scroll compressor of the fifth 
embodiment is arranged in a condition such that the 
axis of the drive shaft 1 02 lies in a horizontal plane par- 
allel with the liquid level 'OL" of the oil component within 
the oil-storing chamber 1 30. 50 
[0068] In Fig. 12, a delivery service valve 124 in the 
shape of a hollow cylinder is arranged coaxially with the 
columnar oil-separating chamber 121, and is provided 
with a delivery port 104 through which the compressed 
refrigerant gas from which the oil component is ss 
removed is delivered toward the vehicle refrigerating 
system. The cylindrical outer wall of the delivery service 
valve 124 is effective for causing a circular motion F3 



(Figs. 15 and 16) of the oil-contained refrigerant gas 
between the outer wall of the delivery service valve 124 
and the cylindrical wall 121a of the oil-separating cham- 
ber 1 21 by which the oil component is centrifugally sep- 
arated from the refrigerant gas. 
[0069] A reference numeral 1 20 generally indicates an 
oil-separating unit including the oil-separating chamber 
121, ttie enfrance and oil outlet passages 122, 123, and 
tiie delivery service valve 124. 
[0070] The oil component stored in tiie oil-storing 
chamber 1 30 can be supplied into the interior 1 14 of the 
front housing 101 via an oil passage 106a formed In a 
gasket 105 (see Figs. 17 and 18} and a linear oil pas- 
sage 1 1 lb formed in the outer shell portion of the sta- 
tionary scroll element 111. The oil-component supplied 
into the interior 1 14 of the front housing 101 is disfrib- 
uted toward the engaging portion of the stationary and 
movable scroll elements 1 1 1 and 1 12 during the orbiting 
movement of the mo\/able scroll element 112 to lubri- 
cate ttie engaging portion. 

[0071 ] It should be noted that the discharge chamber 
122a and tiie oil-storing chamber 130 are separated 
from one anotiier by a partition wall which is fbmied by 
a curved projecting wall 103a formed integrally with the 
rear housing 103 and a projecting wail 111c formed 
integrally with the stationary end plate 1 1 1 a of ttie sta- 
tionary scroll element 111. 

[0072] In accordance with the above-described scroll 
type compressor of the fifth embodiment, since the oil 
outlet passage 123 is arranged to be parallel with tiie 
liquid level "OL" of the oil component stored in the oil- 
storing chamber 130, the oil component delivered from 
tfie oil-separating chamber 121 as an oil Jet collides 
against an end face of the stationary end plate 11 1a to 
lose its kinetic energy Namely, tiie dynamic pressure of 
the jetting oil component is controlled. Thus, when tiie 
oil oonnponent enters the oil-storing chamber 130, it 
does not directiy strike the uppermost surface of tiie liq- 
uid level "OL" of the oil component stored in the oil-stor- 
ing chamber 130. Therefore, any undulating motion of 
tfie surface of tfie oil component can be prevented from 
occunring within the oil-storing chamber 130. and 
accordingly, there occurs no reverse flow off the oil com- 
ponent from the oil-storing chamber 130 into the oil- 
separating chamber 121. Accordingly, tfie oil compo- 
nent in the oil-storing chamber 130 can be stably and 
constantiy supplied into the Interior of the front housing 
101 so as to lubricate the engaging portion of the sta- 
tionary and movable scroll elements 111 and 112. 
[0073] It will be understood from tiie above-descrip- 
tion that the oil-processing unit provided inside the scroll 
type compressor 100 according to the present invention 
can prevent the upper surface off the liquid level "OL" of 
the oil component in tiie oil-storing chamber 130 from 
being undulated without using a mettiod of increasing 
the capadty of ttie oil-storing chamber 130. Accordingly, 
an effective separation of the oil component from tiie 
refrigerant gas can be surely achieved without an 
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increase in the volume of the compressor. 
[0074] Further, as shown in Rgs. 15 and 16. the 
entrance passage 122 and the oil outlet passage 123 
are juxtaposed and in parallel with one another. There- 
fore, the two passages 122 and 123 can be bored by s 
machining without resetting the position of the rear 
housing 103 on the chuck of a macNne tool. Therefore, 
the machining of the entrance and oil outlet passages 
122 and 123 can be simple to reduce the manufacturing 
cost of the rear housing 1 03 and in turn that of the scroll io 
type compressor. 

[0075] F=urther. in the scroD type compressor 1 00, the 
partition wall between the discharge chamber 122a and 
the oil-storing chamber 130 are simply formed by the 
projecting walls 103a and lllaof the rear housing 103 is 
and the stationary scroll element 111 which are axially 
mated together when the rear housing 103 is fixed to 
the stationary scroll element 111 via the gasket 105. 
Thus, separation of the two different chambers can be 
easily obtained. 20 
[0076] The delivery service valve 1 24 which is coaxi- 
ally arranged in the columnar oil-separating chamber 
121 can function not only as a delivery passage to 
deliver the compressed refrigerant gas but also as an oil 
separator effective for centrifugally separating the oil 25 
component from the refrigerant gas. Thus, the conv 
pressing performance of the scroll compressor can be 
improved over the conventional scroll type compressor 
without an increase in the manufacturing cost of the 
scroll type compressor 1 00. 

[0077] In the oil -separating chant>er 121 of the scroll 
type compressor 100, as the entrguice passage 122 Is 
arranged to be tangential to the cylindrical inner wall 
121a of the chamber 121, the oil-contained refrigerant 
gas entering the oil-separating chamber 121 through 3s 
the entrance passage 122 circulates within the chamber 
121 along the cylirxirical inner wail 121a. Therefore, the 
oil component is effectively separated from the refriger- 
ant gas by centrifugal force, and the separated oil can 
be smoothly delivered into the oil-storing chamber 130 40 
by inertia through the oil outlet passage 123 which is 
also arranged to be tangential to the cylindrical inner 
wall 121a of the oil-separating chamber 121. Thus, tiie 
oil-storing chamber 130 can surely receive arxi store 
the oil component, and is able to stably supply it into the 45 
interior of the front housing 101. 
[0078] Refemng to Fig. 19, a scroll type compressor 
according to a sixth embodiment of the present inven- 
fion is different from the scroll type compressor of the 
previous embodiment in that an oil-separating unit 120 sc 
is provided with an oil^eparating chamber 121 having a 
central axis thereof which is inclined from the refer- 
ence axis Lq which is vertical to the upper surface of the 
liquid level "OL" of oil component stored in an oil-storing 
chamber 130. However, as will be clearly understood si 
from Fig. 19, an entrance passage 122 of the present 
embodiment formed in tiie cylindrical wall of the oil-sep- 
arating chamber 121 should be arranged to lie in a 



plane located above a plane "SOT in which an oil outlet 
passage 123 Oes. 

[0079] When the central axis of the oil-separating 
chamber 121 is incGned. it is possible to maintain the 
highest upper surface of the oil level "OL" at a level 
higher in the case of the previous embodiment, in which 
the central axis of the oil-separating chamber 121 is 
in alignment with the vertical reference axis Lq, without 
an increase in the capacity of the oil-storing chamber 
130. Accordingly, the scroll type compressor of the 
present sixth embodiment can constantly store an 
increased amount of the oil component in the oil-storing 
chamber 130 without an increase in the entire size of 
the compressor per se. Thus, the oQ sepEurating unit 120 
can have a larger oil separating performance compared 
with the oil-separating unit 120 of the previous embodi- 
ment 

[0080] Figure 20 illustrates a scroll type compressor 
according to a seventh embodiment of the present 
invention. This scroll type compressor is characterized 
in that when oil component is delivered from an oil-sep- 
arating chamber 121 as an oil jet through an oil outlet 
passage 123 formed in a bottom wall of the oil-separat- 
ing chamber 130, it collides against a k>uffer plate 140 
projecting from an inner wall of a rear housing 103 into 
tiie oil-storing chamber 130. Since the buffer plate 140 
is arranged in parallel with tiie oil level "OL" of ttie oil 
component stored in tiie oil-storing chamber 130. the oil 
jet collides vertically against the buffer plate 1 40, and is 
prevented from directiy striking the upper surface of the 
oil component in the oil-storing chamber 130. Thus, tiie 
surface of the oH component in tiie oil-separating cham- 
ber 130 is prevented from being undulated. Thus, tiie oil 
component can be stably stored in the oil-storing cham- 
ber 130. and accordingly, be constantiy supplied into 
tiie interior of a front housing 101 via oil passages in the 
same manner as in the fifth emtxxfiment of Rgs. 12 
through 18. 

[0081] Figures 21 and 22 illustrate a saoll type com- 
pressor accorcfing to an eighth embodiment of the 
present invention. "The scroll type compressor of flie 
present embodiment is characterized in tiiat a blocking 
plate 150 is provided to direct an oil jet delivered from 
an oil-separating chancer 121 toward a partition wall 
between a discharge chamber and an oil-separating 
chamber 1 30 after colliding against an end face of a sta- 
tionary end plate 1 1 1 a of a stationary scroll element 1 1 1 
(see an anow in Fig. 21). Namely, the oil jet delivered 
from the oil-separating chamber 121 is prevented from 
directiy flowing into the oil-storing chamber 130 after 
colliding against tiie end lace of a stationary end plate 
111a. Therefore, the upper surface of the oil component 
in the oil-storing chamber 130 can be prevented from 
being undulated by ttie oil jet delivered from tiie oil-sep- 
■ arating chamber 121. As win be understood from Fig. 
22, the blocking plate 1 50 is formed as rib-like wall plate 
integral with the stationary end plate 111a, and the oil 
jet horizontally delivered from the oil-separating cham- 
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ber 121 collides^gainst the end face of the stationary 
end plate 1 11a at a point "P". as shown in Fig. 22. 
[0082] Figure 23 illustrates a modification of the scroll 
type compressor of Rgs. 21 and 22, in which a blocking 
plate 150 is fonned integrally with a part of the rear s 
housing 103. The blocking plate 150 of the scroll type 
compressor of Fig. 23 can prevent an oil jet F2 spouting 
through an oil outlet passage 123 of the oil-separating 
chamber 121 from directly beating the upper surface 
"OL" of the oil component stored in the oil-storing cham- 10 
ber 130. The oil outlet passage 123 of the oil-separating 
chamber 121 an-anged to be parallel with an entrance 
passage 122 through which the oil-contained refrigerant 
gas enters from the discharge chamber 122a into the 
oil-separating chamber 1 21 may be modified so as to be is 
arranged in alignment with the entrance passage 122 
as shown in Fig. 24. 

[0083] From the foregoing description of the pretended 
emlxxJiments of the present invention, it will be under- 2. 
stood that the scroll type compressor can exhibit a high 20 
and reliable compressing performance over a long oper- 
ation life wiltiout an increase in manufacturing cost 
[0084] Many and various modifications and changes 
may occur to persons skilled in the art without departing 
from the spirit and scope of the present invention 2s 
claimed in the accompanying claims. 

Claims 

1 - A scroll type compressor comprising: 30 

a housing assembly including a front housing, 

an intermediate outer shell portion, and a rear 3. 

housing; 

a stationary scroll element having a stationary 3s 
end plate fixedly hekf by said housing assem- 
bly and a stationary spiral member integral with 
said stationary end plate; 
a movable scroll element movably supported in 
said housing assembly by a bearing device 40 
held by said front housing and having a mova- 
ble ertd plate, and a movable spiral member 
integral witii said movable plate end, said mov- 
able scroll element being anranged to be 4. 
engaged with said stationary scroll element to 4s 
form, between both elements, compression 
chambers for compressing a refrigerant gas. 
said compression chambers being spirally 
shifted to reduce the volumes ttiereof, in 
response to an orbiting motion of said movable so 
scroll element with respect to said stationary 
scroll element, the compressed refrigerant 
being delivered from said compression cham- 
bers to an external refrigerating system via a 5. 
discharge chamber formed in said rear hous- ss 
ing; and, 

a drive shaft arranged to be rotatabie about an 
axis of rotation thereof within said front housing 



of said housing assembly and to actuate tiie 
orbiting motion of said movable scroll element 
with respect to said stationary scroll element, 
wherein said stationary end plate and said spi- 
ral menr*er of said stationary saoll element 
are formed integrally with said intermediate 
outer shell portion of said housing assembly, 
said stationary scroll element defining a spiral 
groove formed in said intermediate outer shell 
portion to spirally extend from an outer end 
thereof toward an Inner end thereof, said shell 
portion having a suction port formed tfierein to 
communicate with said outer end of said spiral 
groove to thereby permit the refrigerant gas to 
be introduced into each of said compression 
chambers before each of said compression 
chambers is spirally shifted. 

The scroll type compressor according to claim 1 , 
wherein said rear housing is provided with an oil- 
separating chamber for separating an oil compo- 
nent contained in the compressed refrigerant gas 
therefrom when the compressed gas enters from 
said discharge chamber into said oil-separating 
chamber via an entrance passage, and an oil-stor- 
ing chamber fluidly communicating with said oil- 
separating chamber, and receiving the separated 
oil component to store, said oil-storing chamber 
communicating with an interior of said front housing 
via a fluid passage formed in said housing assem- 
bly 

The scroll type compressor according to daim 2, 
wherein said stationary end plate of said intermedi- 
ate outer shell portion is provided with a recess 
formed therein to form a part of said oil-storing 
chamber formed in said rear housing, said recess 
of said stationary end plate communicating witfi 
said oil-storing chamber formed in said rear hous- 
ing via an opening fbrnied in a gasket element inter- 
posed between said intermediate outer shell 
portion and said rear housing. 

The scroll type compressor according to claim 3. 
wherein said fluid passage includes at least a linear 
passage extending through said intermediate outer 
shell portion and having open ends formed in front 
and rear opposite ends of said intermediate outer 
shell portion, and a curved passage recessed in 
said gasket element to provide a fluid communica- 
tion between sakl oil*storing chamber and said lin- 
ear passage. 

The scroll type compressor according to claim 1. 
wherein said suction port of said intermediate outer 
shell portion is arranged at a position adjacent to 
tiie outer end of the spiral groove of the stationary 
scroll element to permit the refrigerant gas to be 
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directly introduced into the compression chambers. 

6. The scroll type compressor acconfmg to daim 5. 
wherein said suction port comprises a through-hole 
bored in said intermediate outer shell portion and 
enclosed in a cylindrical wall having a predeter- 
mined diameter. 

7. The scroll type compressor according to daim 2, 
further comprising: 

a filtering element for removing impurities con- 
tained in the oil component before the oil conrv 
ponent is supplied into said interior of said front 
housing from said oil-storing chaml>er. 

8. The SCToll type compressor according to daim 7. 
wherein said filtering element is held by at least two 
of said intermediate outer shell portion, said rear 
housing, and a gasket element arranged between 
said stationary scroll element integral with said 
intermediate outer shell portion and said rear hous- 
ing. 

9. The scroll type compressor according to daim 8. 
wherein said filtering element is ananged between 
said oil-storing chamber and said fluid passage, so 
that the impurities are removed from the oil compo- 
nent by said filtering element before the oil compo- 
nent enters said fluid passage. 

10. The scroll type compressor according to daim 8, 
wherein said filtering element is ananged between 
said oil-separating chamber and said oil-storing 
chanrtoer, so that the impurities are removed from 
the oil component by said fatering element before 
the dl component flows from said oil-separating 
chamber into said oil-storing chamber. 

11. The scroll type compressor according to daim 7, 
wherein said oil-separating chancier and said oil- 
storing chamber are f luidly connected by an oil out- 
let passage formed in said rear housing, said filter- 
ing element being ananged in said oil outlet 
passage. 
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12. The scroll type compressor according to daim 2, 
wherein said oil-separating chamber and said oil- 
storing chamber is f luidly connected by an oil outlet 
passage formed in said rear housing, and wherein 
said oil outlet passage anranged between said oil- 
separating chamber and said oil-storing chanlber is 
formed to have a central axis thereof along which 
the oil component flows from said oil-separating 
chamber into said oil-storing chamber, said central 
axis of said oil outlet extending in parallel with an 
upper le^el of the oil component stored within said 
oil-storing chancer. 



13l The scroll type compressor according to daim 12, 
wherein said oil-separating chamber is defined by a 
substantially columnar inner wall to have a substan- 
tially cylindrical cavity therein, said entrance pas- 
sage between said discharge chamber and said oil- 
separating chamber having a central axis thereof 
extending tangentially with said columnar inner wall 
of said oil -separating chamber, and said central 
axis of said oil outiet passage extending in tangen- 
tial with said columnar inner wall of said oil-separat- 
ing chamber. 

14. The scroll type compressor according to daim 13, 
wherein said entrance passage lies in a plane cor- 
responding to or located above a reference plane 
extending in parallel with the upper level of the oil 
component and permitting said oil outiet passage to 
fie therein. 



20 15. The scroll type compressor according to daim 13, 
wherein said oil-separating chamber in the shape of 
a columnar cavity has a central axis L| thereof 
which is indined with respect to a reference line Lq 
vertical to the upper le^el of the oil component 

25 witinin said oil-storing chamber. 

16. The scroll type compressor according to claim 11, 
wherein said entrance passage and said oil outiet 
passage are ananged to be in juxtaposition and in 

30 parallel with one another. 

17. The scroll type compressor according to daim 12, 
wherein said scroll type compressor Is arranged so 
that the axis of rotation of said drive shaft extends in 

35 parallel with tiie upper level of the oil component 
stored in said oil-storing chamber. 



la. The scroll type compressor according to daim 2, 
wherein said oil-separating chamber and said oil- 
storing chamber are f luidly connected by an oil out- 
let passage formed in said rear housing, and 
wherein a buffer wall member is ananged for pre- 
venting the oil component discharging from said oil- 
separating chamber toward said oil-storing cham- 
ber through said oil outlet passage from directly col- 
liding against ttie upper level of the oil component 
stored in said oil-storing chamber. 
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ia The scroll type compressor according to daim 18. 
wherein said buffer wall member is formed to be 
integral with said rear housing. 

2a The scroll type compressor according to daim 18, 
wherein said buffer wall member is fonned to be 
integral with said stationary end plate of said inter- 
mecGate outer shell portion. 
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(54) Scroll type compressor 

(57) A scroll type compressor having a front hous- 
ing, a rear housing, an intermediate outer shell portion 
arranged between the front and rear housing to form an 
integral stationary scroll element having a stationary 
end plate and a stationary spiral member, a movable 
scroll element having a movable end plate and a mova- 
ble spiral element and being engaged with the station- 
ary saoll element to deTffie a plurality of compression 
cliambers shifting and reducing in volume to compress 
refrigerant gas, containing therein an oil component, in 
response to an orbiting motion of the movable scroll ele- 
ment, a suction port formed in the intermediate outer 
shell portion to directly introduce the refrigerant gas into 
the compression chambers, and a discharge chamber 
in which the refrigerant gas after compression is dis- 
charged from the compression chambera The rear 
housing having an oU-separating chamber fbr separat- 



ing the oil component from the refrigerant gas after 
compression and an oil-storing chamljer fbr storing 
therein the separated oil to be supplied to the interior of 
the front housing via an oil passage formed In the Inter- 
mediate outer shell to cool and lubrk»te movable ele- 
ments and portions of the compressor. 
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